Microdissection and fluorescence in situ hybridisation (FISH) were used to elucidate the nature of a complex chromosome translocation, after GTG banding failed in the complete characterisation of the structural rearrangement between chromosomes 6 and 12. These chromosomes were painted with chromosome specific paints and one ofthe chromosome regions involved in the translocation was isolated by microdissection. Ten copies of the microdissected region were collected with microneedles from GTG banded metaphases, transferred to a collecting drop, and amplified by means of DOP-PCR. The PCR product was labelled with biotin-14-dATP and used as a FISH probe for hybridisation to normal metaphase chromosomes and metaphase chromosomes of the patients (microFISH).
A complex chromosome rearrangement (CCR) has been defined as an interchange comprising more than two chromosome breaks and reciprocal exchange of segments.1 Since interpretation of a CCR is often difficult when only standard GTG banding techniques are used, FISH with whole chromosome paints, developed by Pinkel et al' and Lichter et al,' is frequently used for characterisation of a CCR.i However, in the case reported here, the application of GTG banding and whole chromosome painting still did not characterise the CCR completely. MicroFISH is the physical dissection of (GTG) banded chromosomes followed by DOP-PCR and subsequent FISH with the probe obtained. This method, developed by Meltzer et al9 and Deng et al, 10 is successfully used to generate whole Revised version accepted for publication 26 January 1996 chromosome painting probes,"1 region specific probes,91213 and band specific probes.'415 In clinical cytogenetics microFISH is used to identify marker chromosomes""'9 and unidentifiable chromosome abnormalities. 20 We describe the use of microFISH in a case in which chromosomes 6 The chromosome specific probes used are shown in the table.
Paints specific for chromosomes 6 and 12 and labelled with biotin-1 1-dUTP were purchased (Oncor) and painting was performed Chromosome specific probes used in the analysis (12) chromosome. Signals are on the q arm of chromosome 6 and on the q arm of the der(12) chromosome. (E) Metaphase of the patient after FISH with centromere probes p308 (6) 1) . Painting with a chromosome 6 and a chromosome 12 specific paint confirmed this conclusion ( fig 3A, B) . However, GTG banding combined with chromosome painting was not sufficient to characterise the distal region of the der(I 2) chromosome completely. Ten copies of the distal region of the der(I 2) chromosome were collected by microdissection (fig 2) and the probe that was generated by DOP-PCR was hybridised to normal metaphase chromosomes and to metaphase chromosomes of the patient. Normal metaphases showed a signal in the region 6q12 to 6q16.2 and a second signal in the distal region of chromosome 6 ( fig 3C) . On metaphase chromosomes of the patient, the same fluorescence pattern as described above was seen on the normal chromosome 6 and, as expected, a fluorescent signal was seen at the distal end of the der(l 2) chromosome ( fig  3D) . FISH with the probe cCI6-60 specific for chromosome band 6q26 showed that the probe hybridised at the distal end of the normal chromosome 6. In the der(12) chromosome the corresponding fluorescent spot was detected in the middle of the q arm ( fig 3E) . Probe cCI6-107 specific for chromosome 6q27 hybridised at the distal end of the normal chromosome 6 and at the distal end of the der(l 2) chromosome ( fig 3F) .
Discussion
High resolution GTG banding is usually sufficient to identify chromosome translocations. However, for the clarification of complex chromosome rearrangements, FISH with chromosome painting probes is nowadays almost indispensable. At the moment painting probes are available for all chromosomes and their use has led to a reinterpretation of the karyotype in at least one other previously reported case with a CCR.5 In the present case, the combined data of GTG banding and chromosome painting still left some doubt about the structure of the der ( 12) In summary, the use of chromosome painting, microFISH, and FISH with band specific probes showed a CCR of chromosomes 6 and 12 in which five breakpoints were involved. The application of these techniques provides a powerful tool in the characterisation of constitutional and acquired complex structural aberrations. Furthermore, the results of our study show that the generated DOP-PCR probe contains DNA sequences that span a breakpoint.
Microdissection in combination with DOP-PCR and subsequent cloning will enable the isolation of sequences from translocation breakpoints associated with genetic diseases or specific forms of cancer that can be used in metaphase and interphase cytogenetics and in genome analysis.
